Tissue specific toxicities of the anticancer drug 6-thioguanine is dependent on the Hprt status in transgenic mice.
6-Thioguanine (6TG) a cytostatic antimetabolite is currently used to treat patients with cancer, in particular leukemias. However, one drawback of such use is the development of 6TG resistance. Hypoxanthine-guanine phosphoribosyl transferase (Hprt) plays a crucial role in the bioactivation of 6TG. Loss of Hprt has been associated with the resistance of leukemias to 6TG chemotherapy, however, nothing has been known about the effect of Hprt status on tissue specific toxicity of 6TG in vivo. We determined the effect of Hprt status on the tissue-specific toxicity of 6TG in vivo in transgenic Hprt-deficient mice. The approximate lethal dose for Hprt-deficient mice was 23-fold higher than for the wild-type. Serum biochemical analyses of 6TG-treated wild-type mice showed elevated serum enzyme levels characteristic of liver damage whereas the levels in Hprt-deficient 6TG-treated mice were within normal physiological limits. Histopathological examination of tissues from wild-type and from Hprt-deficient mice showed contrasting spectrums of microscopic lesions. Wild-type mice had loss of hematopoietic cells from bone marrow starting at the lowest dose of 25 mg/kg 6TG whereas Hprt-deficient mice had normal bone marrow and spleen even at doses of 720 mg/kg 6TG. Wild-type mice also experienced severe loss of epithelial cells from the gastrointestinal tract starting at 50 mg/kg; however, the gastrointestinal tract of Hprt -/- mice remained unaffected. Wild-type livers revealed atrophy and necrosis at doses of 25 mg/kg 6TG although Hprt -/- livers displayed no effect until 507 mg/kg. In this study we show that Hprt-deficient mice had 6TG-resistant bone marrow and there are several other factors contributing to 6TG resistance in patients. Because variations among people exist in terms of their 6TG sensitivity, determining 6TG sensitivity of lymphocytes prior to 6TG chemotherapy and restricting treatment to 6TG-sensitive patients may improve the efficacy.